Suturing a tear of the anterior capsulorhexis by Mamalis, Nick & E.I. Assia
Downloaded from bjo.bmj.com on 18 December 2007
Suturing a tear of the anterior capsulorhexis
G Kleinmann, J Chew, D J Apple, E I Assia and N Mamalis
Br. J. Ophthalmol. 2006;90;423-426 
doi:10.1136/bjo.2005.081026
Updated information and services can be found at: 
http ://b jo .bm j.eom /cgi/content/fu ll/90/4 /423
These include:
R apid  re s p o n s e s  You can respond to this article at:
http ://b jo .bm j.eom /egi/e le tter-subm it/90/4 /423
E m ail a le rtin g  Receive free email alerts when new articles cite this article - sign up in the box at the 
s e rv ic e  top right corner of the article
T o p ic  c o lle c tio n s  Articles on similar topics can be found in the following collections
Ophthalmology (1584 articles)
Other ophthalmology (2378 articles)
N otes
To order reprints of this article go to: 
http ://journals .bm j.com /cgi/reprin tform
To subscribe to British Journal of Ophthalmology go to: 
http ://journa ls .bm j.com /subscrip tions/
BJO
ONLINE
Downloaded from bjo.bmj.com on 18 December 2007
4 2 3
SCIENTIFIC REPORT
Suturing a tear of the anterior capsulorhexis
G Kleinmann, J Chew, D J Apple, E I Assia, N Mamalis
Br J O phtha lm ol 2 0 0 6 ;9 0 :4 2 3 -4 2 6 . do i: 1 0 .1 1 3 6 /b jo .2 0 0 5 .0 8 1 0 2 6
Aim: To describe a  new  technique o f suturing a  tea r in the 
a n te rio r capsulorhexis.
M elhods: Continuous c u rv ilinea r capsu lorhex is  (CCC) w ith  
lens rem oval w as done in five  fresh cadave r eyes. The 
d iam ete r o f the CCC w as measured w ith  a  ca llipe r. Using the 
same ca llip e r a  tea r o f the CCC w as created w h ile  open ing  
the ca llip e r's  arm s. The d istance between the ca llip e r's  arm s 
needed to tea r the CCC w as docum ented. Using 9 -0  Ethilon 
9 0 1 1 , CS 1 6 0 -6  sutures in tw o  eyes, 9 -0  Prolene, D -8 2 2 9 , 
CTC-6L sutures in tw o  eyes, and  1 0 -0  Prolene, 9 0 9 0 , CTC-6 
suture in one eye, the tears w ere  sutured. A  tea r in the CCC 
w as created a g a in  in the same w a y  as the firs t tear. The 
d istance between the c a llipe r's  a rm s needed to tea r the CCC 
w as docum ented aga in .
Results: S uturing o f the tea r restored some o f the s tre n g th / 
e lastic ity o f the CCC. Better results w e re  found w h ile  using the
9 -0  Prolene, D -8 2 2 9 , CTC-6L sutures than w ith  the tw o  
others sutures.
Conclusions: Suturing o f a  b roken CCC can restore a t least 
some o f the s treng th /e las tic ity  o f the CCC. This can be 
im po rtan t befo re  in traocu la r lens (IOL) im p lanta tion  fo r the 
safety o f the im p lanta tion  o r  a fte r the im p lan ta tion  to ensure 
p ro p e r fixa tion  o f the IOL.
^ ^ e a r  of the continuous curvilinear capsulorhexis (CCC) 
I can complicate the im plantation of the intraocular lens 
I (IOL) and jeopardise its fixation in  the capsular bag. The 
proper fixation of the lens in the capsular bag has always 
been crucial for the success of the IOL function and is more 
im portant today as m any new specialised IOI.s (that is, 
multifocal and accommodative IOI.s) arc being introduced. 
For these IOLs to function optimally, proper fixation and 
ccntration in the capsular bag is required.
In this study we present a new technique to preserve a tom  
CCC by suturing the tear.
M E T H O D S
Five fresh cadaver eyes (w ithin 72 hours post m ortem ) were 
used in this study. The eyes were prepared according to the 
modified Miyake-Apple technique.1 ’ The cornea and iris were 
removed and a CCC was created. The crystalline lens was 
evacuated w ith phacoemulsification using the endocapsular 
technique. The capsular bag was filled w ith ophthalmic 
viscoelastic device (OVD) (Hyalon, AMO, Santa Ana, CA, 
USA) and the diam eter of the CCC was measured w ith a 
calliper (M anostat, Switzerland) (fig I). The external arm s of 
the same calliper were inserted into the CCC and slowly 
opened until a tear of the CCC occurred and the distance 
betw een the arm s was recorded (fig 2). Using 9-0 Iithilon 
9011, CS 160-6 sutures (Iithicon, Inc, Somerville, NJ, USA) in 
two eyes, 9-0 Prolene, D-8229, CTC-6L sutures (Iithicon) in 
two eyes and 10-0 Prolene, 9090, CTC-6 suture (Iithicon) in 
one eye, the tears were sutured (fig 3). The capsular bag was
Figure 1 The diam eter o f the CCC was measured w ith callipers before 
creation o f the tear.
filled again w ith the same OVD and the diam eter of the new 
CCC w as measured. The external arm s of the calliper were 
inserted again into the CCC to create a tear in the same way 
as the first tear (fig 4). The distance betw een the external 
arm s of the calliper was documented.
Figure 2 The tear o f the anterior CCC was created by  a slow opening 
o f  the calliper's external arms. (A) Stretching o f the CCC. (B) A  tear was 
created (arrow). The distance between the calliper's external arms was 
documented.
Abbreviations: CCC, continuous curvilinear capsulorhexis; IOL, 
in traocular lens; O VD , ophthalm ic viscoelastic device
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Figure 3 Suturing the tear. (A) Placing the suture through the broken 
capsule. (B) Tying the suture. Notice that a small loop was left (arrow).
C a lc u la t io n  o f  th e  s t r e n g th /e la s t ic ity  o f  th e  s u tu re d  
CCC
Wc used two formulas to calculatc the strength/elasticity of 
the sutured CCC:
(1) Comparing the actual tear length to the calculated tear 
length
With the tear length of the original CCC (tear length = the 
distance betw een the calliper's external arms needed to tear 
the CCC) the expected tear length of the new diam eter of the 
CCC after suturing was calculated. The expected stretch 
length was calculated by subtracting the CCC diam eter after 
suturing from the expected tear length. The actual stretch 
length was calculated by subtracting the new CCC diam eter 
after suturing from the actual tear length. The restored 
strength/elasticity of the CCC was expressed as a percentage 
of the primary strength by dividing the actual stretch length 
by the expected stretch length.
(2) Comparing the calculated elasticity values before and 
after suturing
The elasticity of the CCC was calculated by dividing the 
calculated circumference of the CCC at the tearing point (d x 
2+2; d = the distance betw een the calliper's external arm 
needed to tear the CCC doubled by 2 and adding 2 m m  for 
the w idth of the calliper's arm  (1 m m  for each side)) by the 
calculated circumference of the CCC (D x jt, D = diam eter of 
the CCC).
RESULTS
The cross sectional profile of all suture needles used was 
typical of a cutting needle and not round like a vascular 
needle. That caused im mediate breaks at the entering sites of 
the needles in the capsule. Wc had to take big "bites" and 
leave a small loop (as opposed to cinching the first throw 
taught) w hen tying the sutures to avoid "cheese wiring."
The strength/elasticity of the new sutured CCC was found 
to range betw een 37% and 99% of the original strength/
K le in m a n n , C hew , A p p le , et al
Figure 4  Tearing the sutured CCC. (A) Insertion o f the calliper's 
external arms into the sutured CCC (the a rro w  indicate the suture). (B) 
Stretching the CCC. N otice that the suture is ho ld ing when pressure is 
being applied to the CCC.
elasticity according to the first formula (table 1), and 5% and 
99% according to the second formula (table 2). The strength 
of the new sutured CCC was found to be better w hen the 9-0 
Prolcnc, D-8229, CTC-6L sutures were used in  both  formulas 
(cases 3 and 5: 70% and 99% according to the first formula; 
62% and 99% according to the second formula) compared to 
the other two sutures (cases 1, 2, and 4 around 40% according 
to the first formula; ranging betw een 5% and 48% according 
to the second formula).
D IS C U S S IO N
In this study wc found tha t suturing a tear in  the CCC is 
possible and can restore some of the strength/elasticity of the 
CCC. Intact CCC enables safer im plantation of the IOL and is 
im portant for proper fixation and ccntration of the IOL in the 
capsular bag. Ccntration is especially imperative for proper 
function and prevention of adverse effects w hen using the 
m odern multifocal and accommodative IOLs. The suturing 
can take place before or after the IOL im plantation.
Nishi described successful suturing of the capsule in 
rabbits eyes after evacuation of the lens and im plantation 
of a silicone balloon lens into the capsular b a g / bu t he did 
no t succeed in repeating it in hum an  cadaver eyes (personal 
communication, August 2005).
Owing to the small sample size tha t wc had in  each group 
it is difficult to conclude w hich suturc/nccdlc was the best. 
Better results were found w ith the 9-0 Prolcnc, D-8229, CTC- 
6L sutures than  the 9-0 Iithilon 9011, CS 160-6 sutures and
10-0 Prolcnc, 9090, CTC-6 suture. Wc hypothesise tha t this is 
m ainly related to the cross sectional shape of the 9-0 Iithilon 
9011, CS 160-6 needle, w hich has fewer sharp edges from the 
other two. This needle, owing to its rounder profile, caused 
fewer radial tears of the capsule w ith a rounder hole tha t was 
more stable and had less of a tendency to break. Another 
possible explanation can be our learning curve, since wc used 
this suture later on in the study. As to the suture size, the 9-0 
seems to act better th an  the 10-0 w hich is too fine and can 
cut the capsule. Regarding the technique, wc found tha t
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taking relatively big "bites" of capsule at the sides of the tear 
and leaving a small loop of the suture, while tying it, arc 
recom mended to avoid "chccsc wiring." This technique will 
probably be challenging to perform in living patients through 
the cornea. The Sicpscr slipknot technique4 ’ may be the best 
way to suture the capsules in  these cases to minimise the 
forces applied to the capsule while tying the sutures.
Further investigations arc required before applying our 
findings clinically. We expect tha t engineering a long, high 
radius needle w ith a round cross sectional profile attached to 
a 9-0 suture would improve the results. A different approach 
will be to develop a very small, short radius needle tha t will 
be placed inside the eye w ith  an intraocular needle holder 
and tying forceps. This approach will probably be less 
traum atic and will have greater chances of success.
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